Investigation of Break-Induced Replication in Yeast.
Break-induced replication (BIR) is an important mechanism aimed to repair one-ended double-strand DNA breaks. BIR is initiated by invasion of a broken DNA end into a homologous template followed by DNA synthesis that can proceed for hundreds of kilobases to the end of the chromosome. Unlike S-phase replication, BIR is carried out by a migrating DNA bubble and is associated with conservative inheritance of newly synthesized DNA. The unusual mode of DNA synthesis during BIR leads to an increased level of genetic instabilities including increased mutagenesis and chromosomal rearrangements. Here, we describe our experimental system in yeast Saccharomyces cerevisiae where BIR is initiated by a site-specific DNA break and where the repair involves two copies of chromosome III. This system allows investigation of BIR using genetic and molecular biology approaches, and can be used for characterization of the BIR mechanism, roles of individual proteins in BIR, and for the analysis of genetic instabilities associated with BIR.